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DETAILED ACTION 
Specification 

The disclosure is objected to because of tine following informalities: 
Page 7: 

Applicant makes reference to the bearing 100, on page 7 of the 
specification, while calling 100 an axial bearing in the previous paragraph (see 
lines 21 and 14 respectively). 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 1-6, 10-12 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
over Schroeder et al. (5,844,339) in view of Garvey (US PGPub 2004/0021381 A1 ). 

As to claim 1, Schroeder et al. discloses an active magnetic bearing with auto- 
detection of position, the bearing comprising at least first and second opposing 
electromagnets forming stators disposed on either side of a ferromagnetic body 
forming a rotor and held without contact between said electromagnets, the first and 
second electromagnets each comprising a magnetic circuit essentially constituted by a 
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first ferromagnetic material and co-operating with said ferromagnetic body to define an 
air gap, together with an excitation coil powered from a power amplifier whose input 
current is servo-controlled as a function of the position of the ferromagnetic body 
relative to the magnetic circuits of the first and second electromagnets, the position of 
the ferromagnetic body being measured from the inductance detected between the two 
electromagnets in response to simultaneous injection into both opposing 
electromagnets of a sinusoidal current at a frequency that is greater than the closed 
loop passband of the system, the bearing being characterized in that the magnetic 
circuit of each electromagnet further includes a portion in the vicinity of the excitation 
coil that uses a second ferromagnetic material having magnetic permeability that is 
lower than that of the first material and electrical resistivity that is higher than that of the 
first material so as to encourage the passage of the high frequency magnetic fields that 
are generated in the bearing (see claim 1 Schroeder et al.). Schroeder et al. fails to 
teach how the interleaving components of the bearing are formed and at what 
magnetic permeability or electric resistivity. Garvey discloses that in preferred 
embodiments of the invention, that materials of different magnetic permeabilities and 
resistivities are distributed within the bearing elements help guide a magnetic flux 
pattern in the bearing unit (see Garvey col 7 line 24). Therefore, it would have been 
obvious to a person having ordinary skill in the art at the time the invention was made, 
to modify the bearing of Schroeder et al. with sections of differing magnetic 
permeabilities and resistivities, in view of Garvey, to guide the magnetic flux in the 
desired pattern. 
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As to claim 2, Schroeder fails to teach iiow tine magnetic permeability and the 
electric resistivity characterize the bearing. Garvey discloses several methods of 
constructing the interleaving components of a magnetic bearing (see Garvey col 8 line 
63). The two main methods are using laminated steel and the use of powder 
metallurgy composites having high resistivity. It is also known that powder metallurgy 
is the lesser expensive of the two. Therefore, it would have been obvious to a person 
having ordinary skill in the art at the time the invention was made, to use a powder 
metallurgy in view of Garvey, so as to reduce the cost of fabrication. 

As to claim 3, Schroeder et al. fails to teach how the powder forming the low 
permeability and high resistivity region of the bearing is characterized. Garvey 
discloses several methods of constructing the interleaving components of a magnetic 
bearing. The two main methods are using laminated steel and the use of powder 
metallurgy composites having high resistivity (see Garvey col 8 line 63). It is also 
known that powder metallurgy is the lesser expensive of the two processes. Therefore, 
it would have been obvious to a person having ordinary skill in the art at the time the 
invention was made, to use a powder metallurgy in view of Garvey so as to reduce the 
cost of fabrication. 

As to claim 4, Schroeder et al. fails to teach how the rotor forming portion of the 
bearing is characterized. Garvey discloses that in preferred embodiments of his 
invention, that materials of different magnetic permeabilities and resistivities are 
distributed within the bearing elements help guide a magnetic flux or field pattern in the 
bearing unit ( see Garvey col 7 line 24). Therefore, it would have been obvious to a 
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person having ordinary skill in the art at the time the invention was made, to modify the 
Schroeder et al. and Garvey bearing with varying thickness of the ferromagnetic 
laminations as taught by Garvey, to guide the magnetic flux or field in the desired 
pattern. 

As to claim 5, Schroeder et al. fails to teach how the low permeability and high 
resistivity portion of the rotor is characterized. Garvey discloses several methods of 
constructing the interleaving components of a magnetic bearing. The two main 
methods are using laminated steel and the use of powder metallurgy composites 
having high resistivity. It is also known that powder metallurgy is the lesser expensive 
of the two processes. Therefore, it would have been obvious to a person having 
ordinary skill in the art at the time the invention was made, to use a powder metallurgy 
in view of Garvey so as to reduce the cost of fabrication. 

As to claim 6, Schroeder et al. fails to teach Garvey discloses that in preferred 
embodiments of the invention, that materials of different magnetic permeabilities and 
resistivities are distributed within the bearing elements help guide a magnetic flux or 
field pattern in the bearing unit ( see Garvey col 7 line 24). It is also known that powder 
metallurgy is the lesser expensive of the two processes. Therefore, it would be 
obvious to a person having ordinary skill in the art, to modify the bearing of Schroeder 
et al. with sections of differing magnetic permeabilities and resistivities as taught by 
Garvey, to guide the magnetic flux or field in the desired pattern. 

As to claim 10, Schroeder et al. teaches that the active magnetic bearing is of 
the axial or radial type but fails to teach how the magnetic permeability and the electric 
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resistivity characterize the bearing. Garvey discloses that in preferred embodiments of 
the invention, that materials of different magnetic permeabilities and resistivities are 
distributed within the bearing elements help guide a magnetic flux pattern in the 
bearing unit (see Garvey col 7 line 24). Therefore, it would have been obvious to a 
person having ordinary skill in the art at the time the invention was made, to modify the 
bearing of Schroeder et al. with sections of differing magnetic permeabilities and 
resistivities, in view of Garvey, to guide the magnetic flux in the desired pattern. 

As to claim 11, Schroeder et al. teaches that active magnetic bearing is of the 
axial or radial type but fails to teach how the magnetic permeability and the electric 
resistivity characterize the bearing. Garvey discloses that in preferred embodiments of 
the invention, that materials of different magnetic permeabilities and resistivities are 
distributed within the bearing elements help guide a magnetic flux pattern in the 
bearing unit (see Garvey col 7 line 24). Therefore, it would have been obvious to a 
person having ordinary skill in the art at the time the invention was made, to modify the 
bearing of Schroeder et al. with sections of differing magnetic permeabilities and 
resistivities, in view of Garvey, to guide the magnetic flux in the desired pattern. 

As to claim 12, Schroeder et al. fails to teach how the low permeability high 
resistivity portion of the rotor is formed. Garvey discloses that in preferred 
embodiments of the invention, that materials of different magnetic permeabilities and 
resistivities are distributed within the bearing elements help guide a magnetic flux 
pattern in the bearing unit (see Garvey col 7 line 24). Therefore, it would have been 
obvious to a person having ordinary skill in the art at the time the invention was made. 
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to modify the rotor of the Schroeder et al. and Garvey bearing with varying thicl<ness of 
the ferromagnetic laminations that are made using a powder metallurgy technique, so 
as to reduce the cost of fabrication and guide the magnetic flux or field in the desired 
pattern. 

Claim 7 is rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Schroeder et al. (5,844,339) and Garvey (US PGPub 2004/0021381 Al) as applied to 
claim 4 above, and further in view of Meeks (5,216,308). 

As to claim 7, Schroeder et al. fails to teach how the low permeability high 
resistivity portion of the rotor is formed and how the interleaving components of the 
bearing are formed and at what magnetic permeability or electric resistivity. Schroeder 
et al. also fails to teach how the powder forming the low permeability and high 
resistivity region of the bearing is characterized. Garvey discloses that in preferred 
embodiments of the invention, that materials of different magnetic permeabilities and 
resistivities are distributed within the bearing elements help guide a magnetic flux 
pattern in the bearing unit (see Garvey col 7 line 24). Meeks discloses an active 
magnetic bearing with a portion of the rotor formed with ferromagnetic laminations (see 
Meeks col 7 line 7). Although the laminated stacks in Meeks active bearing are formed 
of high permeability, the stacks could be formed of ferromagnetic materials of low 
permeability (see Garvey col 7 line 24). Also by forming the portion of the rotor with 
varying thickness of the ferromagnetic laminations would also create a desired flux or 
field pattern (see Garvey col 7 line 24). Therefore, it would have been obvious to a 



Application/Control Number: 10/593,61 1 Page 8 

Art Unit: 4113 

person having ordinary skill in the art at the tinne the invention was made, to modify the 
rotor of the Schroeder et al. and Garvey bearing with varying thickness of the 
ferromagnetic laminations as taught by and Meeks, to guide the magnetic flux or field 
in the desired pattern. 

Claim 8 and 13 is rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Schroeder et al. (5,844,339) and Garvey (US PGPub 2004/0021381 Al) as applied to 
claims 1 and 4 above, and further in view of Clark (5,289,066). 

As to claim 8, Schroeder et al. fails to teach how low permeability of the portion 
is characterized as far as permeability. Garvey discloses that in preferred 
embodiments of his invention, that materials of different magnetic permeabilities and 
resistivities are distributed within the bearing elements help guide a magnetic flux 
pattern in the bearing unit (see Garvey col 7 line 24). Clark discloses that all soft 
magnetic materials should have a magnetic permeability of higher than 50 and it is 
preferred to have this permeability to be of the range of 1 00 - 1 000 (see Clark col 7 
line 30). Therefore, it would have been obvious to a person having ordinary skill in the 
art at the time the invention was made, to modify the bearing of Schroeder et al., with a 
magnetic permeability of ICQ, in view of Garvey and Clark so as to improve upon the 
effectiveness of passing high frequency magnetic fields. 

As to claim 13, Schroeder et al. fails to teach how the low permeability 
and high resistivity region of the bearing is characterized as far as permeability. Clark 
discloses that all soft magnetic materials should have a magnetic permeability of higher 
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than 50 and it is preferred to have this permeability to be of the range of 1 00 - 1 000 
(see Clark col 7 line 30). Therefore, it would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to modify the bearing of 
Schroeder et al. with a magnetic permeability of 100, in view of Garvey and Clark so as 
to improve upon the effectiveness of passing high frequency magnetic fields. 

Claim 9 is rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Schroeder et al. (5,844,339) and Garvey (US PGPub 2004/0021381 Al) as applied to 
claim 1 above, and further in view of SKF "Hybrid bearings for electrical machinery" 
(herein after SKF). 

As to claim 9, Schroeder et al. fails to teach how the low permeability and 
high resistivity portions of the bearing are characterized by a resistivity of 50 ohm 

meters. Garvey discloses that in preferred embodiments of his invention, that materials 
of different magnetic permeabilities and resistivities are distributed within the bearing 
elements help guide a magnetic flux pattern in the bearing unit (see Garvey col 7 line 
24). SKF discloses a hybrid bearing and how its electric resistivity is important to 
reduce "bearing arc flash damage" (see SKF col 1). Therefore, it would have been 
obvious to a person having ordinary skill in the art at the time the invention was made to 
modify the bearing of Schroeder et al. with a resistivity of 50 ohm meters, in view of 
Garvey and SKF so as to reduce arc flash damage. 
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Claim 14 is rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Schroeder et al. (5,844,339), Garvey (US PGPub 2004/0021381 A1) and Meeks 
(5,216,308) as applied to claim 7 above, and further in view of SKF and Clark 
(5,289,066). 

As to claim 14, Schroeder et al. fails to teach how high resistivity portion of the 
bearing is characterized by a resistivity of 100 ohm meters, how low permeability of the 
portion is characterized, how the low permeability high resistivity portion of the rotor is 
formed, and how the interleaving components of the bearing are formed and at what 
magnetic permeability or electric resistivity. SKF discloses a hybrid bearing and how 
its electric resistivity is important to reduce "beahng arc flash damage" (see SKF col 1 ). 
Clark discloses that all soft magnetic materials should have a magnetic permeability of 
higher than 50 and it is preferred to have this permeability to be of the range of 100 - 
1000 (see Clark col 7 line 30). Meeks discloses an active magnetic bearing with a 
portion of the rotor formed with ferromagnetic laminations (see Meeks col 7 line 7). 
Garvey discloses that in preferred embodiments of his invention, that materials of 
different magnetic permeabilities and resistivities are distributed within the bearing 
elements help guide a magnetic flux pattern in the bearing unit (see Garvey col 7 line 
24). Therefore, it would have been obvious to a person having ordinary skill in the art at 
the time of the invention to modify the bearing of Schroeder et al. with a resistivity of 50 
ohm meters and a magnetic permeability of 100, in view of Garvey, Meeks, Clark, and 
SKF, so as to reduce arc flash damage and to improve upon the passing of high 
frequency magnetic fields through various parts of the bearing. 



Application/Control Number: 1 0/593,61 1 Page 1 1 

Art Unit: 4113 

Conclusion 

Any inquiry concerning this communication or earlier communications from tine 
examiner should be directed to TERRANCE KENERLY whose telephone number is 
(571)270-7851 . The examiner can normally be reached on Monday through Thursday 
from 7:30 a.m. to 5:00 p.m. Otherwise my schedule is Monday through Thursday 7:30 
a.m. to 5:00 p.m and Friday 7:30 a.m. to 4:00 p.m. If attempts to reach the examiner by 
telephone are unsuccessful, the examiner's supervisor, Scott Geyer can be reached on 
571-272-1958. The fax phone number for the organization where this application or 
proceeding is assigned is 571-273-8300. Information regarding the status of an 
application may be obtained from the Patent Application Information Retrieval (PAIR) 
system. Status information for published applications may be obtained from either 
Private PAIR or Public PAIR. Status information for unpublished applications is 
available through Private PAIR only. For more information about the PAIR system, see 
http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272- 
1000. 

/Terrance Kenerly/ 

Patent Examiner, Art Unit 41 13 



/Scott B. Geyer/ 

Supervisory Patent Examiner, Art Unit 41 13 



